In Iran, during conducting significant research, the importance of Talaromyces flavus antagonistic fungus has been known to inhibit the growth of some of the important soilborne plant pathogens such as Rhizoctonia solani,
INTRODUCTION
we had 50% reduction in the percentage of Verticillium wilt, 37% reduction in the seedling death and 30% increase in yield; in potato we had 40% reduction in the disease percentage and 17% increase in yield (Naraghi et al., 2014b) ; in sugar beet we had 93 % increase in the number of healthy seedlings and 50% increase in yield (Naraghi et al., 2014a) ; in tomato we had 27% reduction in the disease severity percentage and 23% increase in yield (Farhang Niya et al., 2015) and in greenhouse cucumber we had 30% reduction in disease severity percentage and 7% increase in yield. Since in the mass production and commercialization of biological agents the marketing and attracting the attention of relevant consumers is very important (Husen et al., 2006; Alimi et al., 2009; Kaewchai et al., 2009; Pereira et al., 2009 ) currently, the commercialization of the biological agent T. flavus and producing its various bio formulation, including nanoformulations, seem sessential.
In recent decades, nanotechnology has dramatically advanced in various fields of pharmaceutical chemistry, medicine, and agricultural chemical pesticides. The issue that necessitates research and development in the field of nanopesticides is the pest resistance phenomenon to pesticides; therefore, the introduction of nanopesticides to researchers will boost research and development in this relatively new field. Considering the environmental problems and costs associated with the consumption of large quantities of pesticides, as well as the problems caused by the resistance of pests to these pesticides, research, and development in the field of nanopesticides can be considered as a necessity.
The use of biodegradable polymers in producing nanoemulsions and nanocapsules with high efficiency made of natural and biodegradable materials can be an effective step in this field. In order to increase the efficiency and reduce the environmental hazards, the encapsulation formulation seems the best option (Maji et al., 2014) . Therefore, the bioformulation production in the form of nano and micro provides a controlled ability, increased strength and stability, and protects the active ingredient under adverse environmental conditions such as light and moisture. Also, the use of nanoencapsulated formulations can help reduce pesticides' dosage and costs, protect the environment and reduce its environmental hazards, as well as better product exports (Martin et al., 2010).
Nanoparticles have a larger surface-volume ratio than micro-particles, which increases their active surface and controlled release. Also, the other advantage of a nanoparticle is that this does not stimulate the human and animal body and rapidly exits the body (Guan et al., 2008) .
Nanocapsule technology that contains nanoscaled fungicide or pesticide molecules is one of the methods for producing pesticides' formulation that removes more easily and quickly pests (Guan et al., 2008 ). An emulsion is a heterogeneous system composed of two non-mixing liquids, one of which is dispersed in droplets in another.
Nanoemulsion is an emulsion with a droplet size of about nanometers and typically range from 20 to 200 nm (Ostertag et al., 2012). The unique structure and characteristics of nanoemulsions have produced many advantages in many industries compared with conventional emulsions. The applications of nanoemulsions in industries can be their role in encapsulating and controlling the release of super compounds, such as essential oils, vitamins, and etc. (Hofman and Kan, 2014).
Recently, we witnessed the tendency to produce nanoparticles that are more biodegradable and have high efficiency. Therefore, the use of biodegradable polymers in the production of high-efficiency nanoemulsions and nanocapsules made of natural and biodegradable materials such as essential oil of medicinal herbs can be an effective step in this field. The use of nano pesticides, the production, application and environmental considerations indicate that research and development can be effective in reducing pest resistance phenomena to pesticides. The nano formulations prepared by microorganisms, such as bacteria and fungi, are used in the biological struggle against insects and facilitate the entry of There are several methods for producing nanoparticles or nanocapsules. Among them, there is polymerization method, which is one of the quickest methods, and continuous aqueous phase is mixed with continuous organic phase (Kirthi et al., 2011) . Also, the methods of coacervation and ion gel formation using hydrophilic biodegradable polymers such as chitosan, gelatin, sodium alginate, which is in fact a mixture of two aqueous phases that is placed in a polymeric phase such as chitosan and sodium aljinate, and in this method a positive charge in a polymer is mixed with a negative charge of crosslinks, such as sodium triphosphate or calcium chloride, and forms capsules (Ebrahimnejad et al., 2011) .
So far, there have been two reports in the field of medicine and agriculture for the preparation of nano fungicides of the studied fungus genus (Penicillium) (Priyadarshini et al. 2014; Khan and Jameel, 2016). In the field of medicine, for the preparation of nano fungicides against the pathogen fungus Candida albicans, the fungus Penicillium fellutanum has been used. In the field of agriculture, for the preparation of nano fungicides against some plant pathogens, Talaromyces flavus has been used.
In the last 20 years, there have been significant reports on the preparation of bioformulations containing In other studies, to use the mentioned fungus in the greenhouse and field, the bio-formulation containing it was prepared using solid substrates including bred fertilizer by worms, wheat straw, wheat bran, rice bran, wheat straw On the other hand, according to the results of laboratory and greenhouse studies in the field of controlling the pathogen of fusarium wilt of the greenhouse tomato and cucumber by bio-formulations containing different isolates of T.
flavus, in addition to determining the most effective bio-formulation, the method of using each of them was also found in tomato fields and cucumber greenhouses. 
The efficacy of Nanoparticles Containing Talaromyces Flavus in

MATERIALS AND METHODS
Producing Nanocapsule Formulation Containing Talaromyces Flavus
The production of nanocapsules is a combination of the polymerization and networking methods by making changes that are consistent with the conditions of the growth of the biological fungus (changes in the amount or type of polymer, surfactants and oils, fatty acid, mixer round and temperature). In the polymerization process, the organic phase was made up of vegetable oil with a mixture of biological fungus added in an aqueous phase consisting of hydrophilic polymer monomers such as a mixture of one of two polymers of poly urea formaldehyde or alginate, starch and chitosan.
Then, cross linkers such as calcium chloride, as well as surfactants and the accompanying materials, and fatty acid oils were addedto both phases, and the homogenization was performed at a temperature of 35 °C with a homogenizer with 5,000 to 10,000 rpm. Finally, the network polymer particles formed in the form of capsules around the particles of the biological fungus.
Producing Nanoemulsion Formulation Containing Talaromyces Flavus
The Saelf-assemblage pattern was used to prepare a nanoemulsion formulation containing T. flavus biological fungus. The final formulation was a nano emulsion formulated in a bio-compatible formulation of plant oil hydrophobic nanoparticles. The compositions of this formulation is as follows: the active ingredient of the biological fungus and hydrophobic plant oil, such as castor, tween surfactant, carboxymethyl cellulose viscosity material, coconut moisturizer, di ethanol amide fatty acid, stabilizers such as polyvinyl alcohol and linker such as calcium chloride and biocompatible polymers such as ethylene glycol and starch. First, a uniform solution of biocompatible polymers was prepared, then surfactants such as twin and the accompanying materials were added to the solution and a completely homogeneous mixture of polymer and solvent was prepared with a homogenizer with 2000 to 12000 rpm at 25 °C. Then, suspensions containing spores of the biological fungus plus fatty acids' oil of castor and coconut were added as drops. At the next stage, a crosslinker (calcium chloride) was added to both phases to form the nanoparticles around the spores of the biological fungus. Finally, the nanoparticles around spores of the biological fungus were covered.
Producing Nanopowder Formulation Containing Talaromyces Flavus
In nanopowder formulation, a suspension containing the biological fungus spores was prepared in the aqueous phase, including Maltodextrine, Xanthan Gum, Fatty Acid, Ethanol Amide and Oleic Acid, andcompletely powderedafter placing in a homogenizer with 2000 to 12000 rpm at 25 °C.
Compare the Efficiency of Different Nanoformulations of T. Flavus in Terms of Inhibiting the Growth Colony of Verticillium Dahliae
Study the efficiency of T. flavus various nanoformulations in term of inhibiting the colony growth of Verticillium dahliae (the causal agent of Cotton Verticillium Wilt disease), will be done in one year and a half. This comparison began three months after the production, and will continue for up to fifteen months at intervals of three months. To examine each nanoformulations, a petri dish containing PDA culture medium with an assumptive line was divided into half, in a half we put a 0.5 millimeter piece of the pathogen by Cork Borer, and in the other half, we put 0.1 gram of a nanoformulation. For each of the aforementioned pathogens, a separate study was conducted in a completely randomized design with five treatments (four new nanoformulations and control) and three replications. For the control petri dish, we put the pathogen piece only in half, of the petri dish, and in the other half, we did not put the determined amount of nanoformulation. In order to determine the inhibitory percentage of each studied pathogen, seven days after the presence of the pathogen and formulation on the petri dish, the colony diameter of the pathogen was measured in the treatment and control. According to the following formula, the inhibitory percentage of the pathogen colon growth was calculated by nanoformulations.
The inhibitory percentage= the pathogen colony diameter in control-The pathogen colony diameter in the treatment containing nanoformulation × 100/ The pathogen colony diameter in control Data analysis and comparison of the means of growth inhibitory percentage of the pathogen colon was performed by nano formulations with Duncan's multiple range test using software MS TAT C. Up to this stage of the study, the efficiency of various nanoformulations has been studied in terms of inhibiting the growth of some plants' pathogens up to six months after the production.
In this study, we have used Verticillium dahliae in the collection of the useful microorganism research laboratory at the Iranian Research Institute of Plant Protection which the pathogenicity has already been proven.
Also, it should be noted that in this study, it was not possible to determine the efficacy of the previous bioformulation in inhibiting the pathogens' growth. The main substrate of the previous bio-formulation of T. flavus are rice bran, which, upon placing on the petri dish, bran particles containing the fungus are spread on the petri dish and quickly develops over the entire surface of the petri dish without any pathogens' growth, so it is possible to measure the pathogen colon diameter and calculate the pathogen inhibitory percentage by this formulation. There was not. Therefore, we will compare the efficiency of different nanoformulations with the bio-formulation based on previous technical knowledge on controlling some important plant diseases under the greenhouse conditions.
RESULTS AND DISCUSSIONS
Compare the Efficacy of Different nanoformulations of T. Flavus in Terms of Inhibiting Verticillium Dahliae Colony Growth
In the first and second three months after the production, the study of the efficiency of nanoformulations in inhibiting the colony growth of V. dahliae (Figures 1 and 2) showed that the inhibitory effect reduced from the first three months to the second three months in nanocapsule 1, nanoemulsion and nanopowder, while it increased in nanocapsule 2
( Table 1) . The efficacy of different nanoformulations in inhibiting the colony growth of V. dahliae in the first and second three months after the production was significant at 1% probability level.
In the first three months after the production, the comparison of the inhibitory effect means of V. dahliae colon growth from each formulation showed that the formulations were in three statistical groups and the most effective one in terms of inhibitory effect was nanopowder( Table 1 ). In the first three months, microsclerotiade melanization was also observed in nanocapsule 1, and nanoemulsion and nanocapsule 2 (Fig. 2) . However, in the second three months after the production,microsclerotiade melanization was not observed in any of the nano formulations (Fig. 3 ). In the second three months, the comparison of the means of inhibitory levels of V. dahliae from each formulation also showed that formulations were in three statistical groups and the most effective nanoformulation in term of the efficiency in inhibiting the colony growth of V. dahliae was nanopowder (Table 1 ).
Figure 1: Observation of the Inhibitory Effect of Verticillium Dahliae Colony Growth by
Different Nano Formulations on PDA Culture Medium in the First Three Months After Production: Control, F1 (Nano Capsule Treatment 1), F2 (Nano Emulsion Treatment), F3 (Nano Capsule Treatment 2) and F4 (Nano Powder Treatment) 
